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Length Composition of California Commercial Catch 
of Pilchard, 1919 to 1951 


By 
Margaret M. Calderwood 


The data contained in this paper have been compiled from source 
files and are presented for use by fishery scientists for study of 
complex relationships which exist between age classes of a pelagic 
fishery. Knowledge of the relative size of each age class present in 
the population is required before changes can be determined. This 
knowledge is usually obtained by analysis of samples taken from the 
commercial catch. From this the history of each age class is developed 
and presented in the form of catch curves (Baranoff, 1918). 


During the period of the California sardine fishery for which there 
are no data from tagging or from age determination, the length composi= 
tion of the catches provides the only source of data from which catch 
curves may be derived. 


Sardine length data have been shown by Silliman (195) to be appli- 
cable to a period, before 1933, of lower fishing intensity for sardine 
when his estimate of total annual mortality amounted to 20 percent. 
Silliman also estimated the sources and degree of error in mortalities 
calculated from length composition as compared with certain populations 
having known mortality rates. He concluded (p. 195) that "at mortality 
rates of up to about 20 percent per year the error is negligible, but 
increases rapidly with increasing mortality rate above 20 percent. For 
this reason it is fortunate that other methods are available for the 
higher mortality rates prevailing under recent levels of exploitation." 


For periods during which age data are available from spot samples 
only, or from incomplete collection, e.g., of otoliths (Mosher, in 
press), the age composition of small samples may be applied to the more 
representative samples of length composition of catches throughout a 
season in order to obtain an estimate of the age composition of the 
catch (Eckles, in press). 


When age data for the catch are not available, length frequency 
data may further be useful in following changes in size and growth at 
various fishing intensities. 


The following series of tables represents the length composition, 
so far as obtainable, of the commercial catch of sardines, Sardinops 
caerulea (Girard) 185), in California from the 1919-20 through the 

950=51 season. 


The length frequency tables are derived primarily fromdata collected 
by the California Department of Fish and Game. The tonnages include all 
records of sardine deliveries to shore plants, and during years when 
deliveries were made to floaters off San Francisco these are included. 
The catches of the San Francisco floater fleet were compiled by the U. S. 
Fish and Wildlife Service. (Anonymous, 198.) 


The problem of sampling populations of migratory fish is not simple. 
Sette (192), p. 70) reported results of analysis of data on length compo- 
sition of catches taken during the first season of the sardine investiga- 
tion, the winter of 1919-20, on which the sampling program in subsequent 
years largely is based. He summarizes (p. 90) "it may confidently be 
assumed that the choice of a sample from the boat load of sardines is 
truly random... the catch of sardines made by the cast of the net into 
or around a school of.sardines is truly random except that schools of 
fish composed mainly of individuals under eighteen centimeters in length 
are avoided; but it may not be assumed that the assemblage of sardines in 
a school is truly random... With the sardines carrying on their own 
selection into schools, it camot be hoped that validity of sampling may 
be determined on the basis of established statistical methods based on 
the random selection of individuals. This need not, however, preclude 
the investigation of the sardine by representative sampling." 


Sette concluded (p. 96) "That to secure a representation sufficient 
to show the location of a distinct mode to within 10 percent of the 
probable movement of that mode within one year, a sampling of twice a 
week is necessary."" He also concluded that this frequency of sampling 
was necessary "to determine the relative importance of fairly well 
defined and large size-groups within 10 percent error." 


Thompson (1926) further emphasized errors of sampling and of selec- 
tion, and forecast a future need for weighting the samples to the catch. 
He concluded (p. 188), "It is, from the point of view of the future 
program of great interest to define the most adequate and representative 
system of sampling. We have been unable to find any radical need for 
change from the present method except . . . the possibility of weighting 
each sample by the amount of the commercial catch it represents." 


In the light of subsequent years of study of the fishery, it appears 
that the behavior of sardines, as reflected in their availability to the 
fishermen, and the variable contribution of different components of the 
stock, may magnify the difficulties of representative sampling. 


The California Department of Fish and Game has carried on a program 
of sampling the commercial catch since 1919. The intensity of sampling 
has varied from year to year and from port to port. When sampling was 
first started at Monterey and San Pedro (in 1919), samples were taken 
daily from five boats. 4ater, semiweekly samples were obtained from five 
boats. A sample consisted of either 40 or 50 fish. In later years, 
samples have been taken from five boats daily, semiweekly, orweekly, all 
samples consisting of 50 fish. 


Sardine sampling was extended to include San Francisco by the 
California Department of Fish and Game during the 1930-31 season. Owing 
to a lack of personnel, semiweekly sampling was not carried on at first, 
but whenever feasible 1,000 fish were measured in the middle of each 
lunar month. Regular sampling was started in 1935-36 and carried on by 
the California Department of Fish and Game until the 1938-39 season when 
catches were sampled by both California and the U. S. Fish and Wildlife 
Service. From that season to date all of the sampling in the San Fran=- 
cisco area has been done by the U. S. Fish and Wildlife Service. During 
the years of poor fishing in San Francisco and Monterey, samples were 
taken when fish were available. 


The data are grouped in somewhat different time periods in the 
early records. Since it was difficult to secure monthly catch records 
for early years, the length frequencies of the samples were weighted 
to quarterly catch data from 1919 through 1925. Although during this 
period fishing continued throughout the year, only the fall, winter, and 
spring landings were used in calculating the season total (April, May, 
and June were omitted). This was done in order that the length composi- 
tion of the catch might be comparable with later years when no regular 
fishing was carried on at this season. 


From the 1926-27 through the 1937-38 seasons, catch records were 
available only by calendar month. All samples were weighted by calendar- 
month catches. From the 1938-39 season to date, all samples have been 
weighted to the lunar-month catches. 


Because sampling was somewhat irregular in San Francisco from 1930=- 
31 through 1937-38, the weighted frequencies ofSan Francisco and Monterey 
have been combined. During several months when fish were landed, no 
samples were taken in San Francisco. In these instances, the San Fran= 
cisco catch was weighted to the Monterey samples. 


Beginning in 191-2, the average weight of the 50-fish sample from 
each boat was obtained. The number of fish caught each week was estimated 
from the total weight landed at each port divided by the average weight 
of fish sampled during that period. For seasons prior to 191 estimates 
of the number of fish caught during each quarter, month, or lunar month 
were based on average length and weight data given by Clark (1928, pp. 37- 
38). Average weights of each size group were multiplied by the frequen- 
cies of the lengths in the monthly (or other) summaries to obtain the 
total weight of the samples. Total weight divided by the total number 
sampled yielded the average weight of fish taken during the period. The 
total catch for the period divided by the average weight provided the 
total number of fish landed. Totals are given in 100,000's of fish. [In 
the few instances when the weighted total does not agree exactly with 
the catch in numbers of fish as recorded in other publications, the 
discrepancy is due to rounding of numbers. 


During recent years when fishing was poor in Monterey and San Fran- 
cisco, some of the northern plants had fish trucked north from southern 
California. All fish taken south of Point Conception were included with 
the San Pedro catch totals, even though they were delivered to another 
port. The practice of trucking fish north was initiated in the 196-7 
season. 


SOURCE OF DATA 
SAN FRANCISCO LENGTH FREQUENCIES: 
1919-20 through 1929-30: No recordwere available, no samples taken. 


1930-31 through 1937-38: (Combined with Monterey) Frequencies were 
tabulated by and weighted to total landing for each calendar 
month, separately for each port and then combined. When fish 
were landed and no samples taken, length frequencies were used 
for corresponding months in Monterey and weighted to the San 
Francisco catch. This was done in the following instances; 


1930-31 - Dec., Feb. 

1931-32 - Aug., Feb. 

1932-33 - Aug.,Sept., Nov., Dec., Jan., Feb. 
1933-34 - Aug., Oct., Dec., Jan., Feb. 
1934-35 - Aug., Oct., Feb. 

1935-36 - Aug., Feb. 

1936-37 - Auge 

1937-38 —- Feb. 


1938-39 through 1950-51: Frequencies were tabulated by and weighted 
to lunar-month catch. (There was no fishery in San Francisco 
during either the 197-48 or 198-9 seasons. ) 


SAN FRANCISCO CATCH DATA: 


1930-31 through 1937-38 Catch in tons by calendar months were 
taken from Bureau of Commercial Fisheries (1929-1937) and 
Bureau of Marine Fisheries (190). 


1938-39 through 190-41: Catch in tons by lunar month were taken 
rom California Sardine Products Institute records and unpub- 
lished records of the San Francisco floater fleet. 


1941-2 through 1950-51: Catch in thousands of fish per lunar month 
were taken from Felin and Phillips (1948); Mosher, Felin, and 
Phillips (199); Felin, Phillips, and Daugherty (19)9); and 
Felin, Daugherty, and Pinkas (1950 and 1951). 


MONTEREY LENGTH FREQUENCIES: 


1919-20 through 1925-26: Frequencies were tabulated by and weighted 
to quarters by combining calendar-month frequencies. 


1926-27 through 1937-38: Frequencies were tabulated by and weighted 
to calendar-month catch. (Combined with San Francisco for 
period 1930-31 through 1937-38) 

1938-39 through 1950-51: Frequencies were tabulated by and weighted 
to lunar-month catch. 


MONTEREY CATCH DATAs 


1919-20 through 1925-26: Catch in tons by calendar month were taken 
rom California Fish and Game (1920-26). 


1926-27 through 1937-38: Catch in tons by calendar month were taken 
from Bureau of Commercial Fisheries (1929-37) and Bureau of 
Marine Fisheries (19)0). 


1938-39 through 1950-51: Same as San Francisco. 


SAN PEDRO LENGTH FREQUENCIES: 
1919-20 through 1925-26: By quarters; same as Monterey. 
1926-27 through 1937-38: By calendar months; same as Monterey. 


1938-39 through 1950-51: By lunar months; same as Monterey. 


SAN PEDRO CATCH DATA: 
1919-20 through 1925-26: By quarters; same as Monterey. 
1926-27 through 1937-38: By calendar months; same as Monterey. 


1938-39 through 1950-51: By lunar months; same as San Francisco. 


I wish to thank O. E. Sette for his many suggestions and his help 
in compiling these data and Ralph P. Silliman for much of the preliminary 
work. Dr. Frances N. Clark and others on the staff of the California 
State Fisheries Laboratory have been exceedingly cooperative in making 
the original data available. I also am grateful to Dr. E. H. Ahlstrom 
and John C. Marr for their assistance in the final preparation for publi- 
cation. 


Table 1 


CALENDAR DATES OF LUNAR MONTHS FOR SEASONS 1938-39 THROUGH 1950-51 


Season 1938-39: 


Season 1939-0: 


Season 190-1: 


Season 191-2: 


Iunar Month No. 


232 
233 
234 
235 
236 
237 
238 
239 
20 


Designation 


"July" 
"August! 
"September" 
"October" 
"November" 
"December" 
u Janua ry" 
"February" 
"March 


“September” 
"October" 
"November" 
"December" 
"January" 
"February" 
"March"! 
"April" 


"“August" 
"September" 
"October 
"November" 
"December" 
"January" 
"February" 
"March" 


WAugustt 
"September" 
"October" 
"November" 
"December" 
"January" 
"February" 
"March" 


Dates 


July 12-Aug. 10 
Aug. 11-Sept. 8 
Sept. 9-Oct. 8 
Oct. 9-Nov. 
Nov. 7-—Dec. 
Dec. 7-Jan. 
Jan. 6=-Feb. 
Feb. l-Mar. 
Mar. 6-Apr. 


FumWww ao 


Aug. 30-Sept. 27 
Sept. 28-Oct. 26 
Oct. 27-Nov. 25 
Nov. 26-Dec. 25 
Dec. 26-Jan.23 
Jan. 2lj-Feb. 22 
Feb. 23-Mar. 23 
Mar. 24-Apr. 21 


Aug. 18-Sept. 16 
Sept. 17-Oct. 16 
Oct. 17-Nov. 1h 
Nov. 15=Dec. 13 
Dec. llj-Jan. 11 
Jan. 12-Feb. 10 
Feb. 1l—Mar. 12 
Mar. 13-Apr. 10 


Aug. 8-Sept. 5 
Sept. 6-Oct. 5 
Oct. 6=Nov. 3 
Nov. 4-Dec. 3 
Dec. =-Jan. 1 
Jan. 2-Jan. 31 
Feb. 1l=Mar. 1 
Mar. 2—Mar. 31 
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’ LENGTH COMPOSITION OF THE MONTSRH#Y COMMERCIAL CATCH OF PILCHARD DURING 
THE 1920-21 SEASON, GIVEN BY QUARTERLY PHRIODS 
(Numbers of Fish are Given in Hundred Thousands, i.e., 00,000 Omitted) 


Numbers of Fish Taken 


Length mn. July—Sept. Oct.~Dec. Jan.—Mar. Total 

Under 154 4 21 25 
154 2 at 3 
156 al al 
158 ab i! 
160 al al 
162 2 1 3 
164 
166 2 al 3 
168 alt 1 
170 2 1 3 
172 2 aL 3 
174 4 3 7 
176 4 4 
178 12 4 16 
180 10 4 14 
182 16 8 2h 
18h 14 6 20 
186 16 6 22 
188 26 fé 33 
190 16 hi 23 
192 28 10 38 
194 36 ug) 49 
196 52 18 70 
198 58 38 96 
200 92 60 palsy 
202 94 65 2 161 
204, 142 89 2 233 
206 134 111 4 249 
208 154 120 4 @ 278 
210 120 102 5 227 
D2 80 81 5 166 
214 64, 63 5 132 
216 3h 43 4 81 
218 13 29 4 46 
220 28 22 2 52 
222 2 alg} 2 aly/ 
22k 6 ala 2 19 
226 6 ne 7 
228 2 3 1 6 
230 3 ik 4 
232 3 Al 4 
23h al aL 2 
236 2 2 
238 2 a: 2 
240 2 al 3 
2h2 1 al 
2hh uf ne 
Total 1,269 987 49 25305 
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LENGTH COMPOSITION OF THE MONTEREY COMMERCIAL CATCH OF PILCHARD DURING 
THE 1948-49 SEASON, GIVEN BY LUNAR MONTHS 
(Numbers of Fish Are Given in Hundred Thousands, i.e., 00,000 Omitted) 


Numbers of fish taken 


Aug Sept Oct Nov Dec Jan Total 
356 357 358 359 360 361 

Length mm. 

Under 154 9 Tal 172 2 60 314 
154 alt 13 L0 1 30 85 
156 5 29 oul 2 Pal, 108 
158 4 19 57 2 43 125 
160 4 42 67 3 37 153 
162 10 42 65 3 55 175 
16 alat 36 59 3 57 166 
16 12 57 57 5 67 198 
168 i} 55 75 5 48 198 
170 17 59 67 3 80 226 
172 22 62 67 4 55 210 
174 24 55 51 5 65 200 
176 24 57 65 6 48 200 
178 25 fat 65 5 47 213 
180 25 57 30 5} 48 163 
182 28 4g ral 5 4h 166 
18 30 57 67 5 45 204, 
18 26 Ht) 75 3} 28 209 
188 20 rst 45 3) 28 140 
190 19 al 28 3 18 129 
192 22 57 2k 2 28 11333) 
19 iB 36 69 2 26 144 
19 6 33 49 2 ah 104 
198 6 23 36 2 27 94 
200 3 18 32 2 20 Bee 
202 4 18 al 10 33 
204 it 5 14 2 22 
206 1 8 1 4 14 
208 il 2 2 4 9 
210 1 1 2 3 f/ 
212 1 4 5 
216 2 2 
218 ili 1 
220 2 2 if 
222 1 2 3 
22h 2 2 
226 2 1 3 
228 a. 1 
232 1 it 2 
234 2 2 
236 2 2 
238 1 al 
248 2 2 
250 2 
258 i ale 
Total 386 1,195 M520) 85 1,061 3 4,250 
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LENGTH COMPOSITION OF THE MONTEREY COMMERCIAL CATCH OF PILCHARD DURING 
THE 1950-51 SEASON, GIVEN BY LUNAR MONTHS 
(Numbers of Fish Are Given in Hundred Thousands, i.e., 00,000 Omitted) 


Numbers of fish taken 


Aug Sept Oct Nov Dec Jan Total 
381 382 383 384 385 386 
Length mm. 
178 1 1 
192 1 1 2 
194 2 2 4 
196 a at 3 2 i 
198 22 2 1 5 
200 2 alt 3 8 al! 2 17 
202 3 3 3 16 1 9 35 
204 3 5 5 19 3 12 47 
206 8 3 8 33 9 12 73 
208 13 3 12 55 11 21 qa 
210 22 ) 20 Ak 21 6 120 
212 32 8 22 49 16 lal 138 
21, 36 ail 28 1,6 28 13 162 
216 Ah 11 26 36 45 6 168 
218 47 lg} 27 38 37 g 170 
220 50 17 25 30 41 5 168 
222 48 16 21 27 50 5 167 
22k 47 2i 24 2] 31 2 152 
226 32 14 18 aly 36 ab 118 
228 29 12 16 5 31 4 EM 
230 22 9 5 ¥7 26 i =8h 
232 12 4 8 2 15 AL, 
234 8 5 4 2 pak 30 
236 7 6 8 12 33 
238 4 4 i 7 1 ai 
240 4 3 1 4 12 
242 s) a ul 4 9 
24k a af aI 3 
246 il at 
248 al a 2 
250 al 3 4, 
252 at i 1 5) 
258 1 il! 
260 1 7! 
Total 477 190 298 47h, 4L7 124 2,010 


yl 


t T 
Es T 
0 T 
c ue 
@ G. 
4 A 
€ € 
€ € 
7 7 
7 7 
S S 
vf 7 
OT OT 
TT 6 
ST €T 
ST €T 
9T 9T 
a eT 
9T ge 
9T 9T 
8T 9T 
61 6T 
T@ 6T 
8T 8T 
LT LT 
7% 7 
tes: €¢ 
Be Be 
9% 9% 
ze O€ 
8 Be 


Teo], sey-uep 


nits 6z 6z 
882 ce ce 
982 Le 73 z 
78% ze ze 
zBz ze ze 
082% TE (AZ (4 
BLz ze Lz S 
942 ze Lz S 
Lz 17 TE ot 
zLz Te 6z z 
OLz LE Lz oT 
89% Ov Le 6T 
99% 82 91 rat 
792 0€ ST St 
79% ST OT S 
092 71 L L 
gSz 8 9 z 

zZ 96% 7 $ z 

z "Sz 5 S 

@ [ATA 6 G L 
0Sz2 A (4 
87% 1u aC 

z 97% 
772% ie 1E 

G e7z y T 
ove 

4 Bez 1 T 
9€% 15 T 
7E% 16 T 
AXA T 16 
OE? 7 A (A 
Bee 
9%% iL T 

@ MOG aL T 
COG € € 

deq-490 4 Weg- Tn ww yWwueT Teqoy szeR_-uee 98q- 390 qydeg-Tar 


uexey, USty JO saequmy | 


(P2994 THD 00000 *°8 °T *Spuesnoyy pedpuny UT UeATH aue YsTy JO sizequmy) 
SGOIWAd ATHALYWAY AM NUAID ‘NOSWAS O%6T6T FHL 
ONIUNG CUVHOTId JO HOLVO TVIOWANNOD OUI NYS AHL JO NOILISOdNOD HIONTI 


TST 
7ST azepuy 


tm qysue7q 


929 929 Te] 02 0z oz 
SZ SZ Bite 
ce Eo 98% 92 92 9Tz 
78% 82 82 712 
Aste 82 82 212 
TE ue ose ze Ag OTz 
iE i glz Lz Lz 802 
T ie OLZ Sz Gz 902 
iE E 7Lt EL EE 702 
Zz z eLze val vas z0z 
€ € ole 9 9 00z 
€ € 89% ¥ 4 86T 
z 2 992 S S 96T 
€ € 79% S S YET 
9 9 e9% .) .) Z6T 
D Z * ‘992 & L 06T 
7 4 gz 8 8 88T 
Hs Ei 9S¢ P L 98T 
9 9 762 OT OT 78T 
9 9 ZSz 6 6 z8T 
8 8 0Sz 9 9 OST 
6 6 g7e b b BLT 
8 8 972 S S 9LT 
OT OT We 9 9 LT 
EL EL z7e L L ZLT 
6 6 ove q 4 OLT 
St ST Bez 7 4 89T 
€T €T 9€% S € 99T 
LT Et 7€z z Zz OT 
02 0z zee z z Zot 
8T 8T o€z T t O9T 
ST 8T "gt T T BST 
LI Lt 9¢z 9ST 
0z oz 7 ST 
0z 0z cee Zz z GT xtepun 
Teyoy Tey-uep daq-309 yeg-Tap wr ypWuUST [eyo Tey-wep Dag—-309 Fdec-inp ww ypuSeT 


ueyxey, USTg™ FO Sraquny 


(p299TWp 00000 **e°t ‘spuesnoyy, perpunY UT UeATH ere YsTy Jo stequmy) 
SdOTUAd ATHALUWN® AH NAATD ‘NOSWHS Te-OZ%61 FHL 
ONTHNG GUVHOTId FO HOLVO TVIOWHNWOO OUGHd NVS FHL JO NOILISOdWOO HIONTT 


h3 


YE VE 8Tz% 
T80°T  TS0*T TeqO], €€ ce 9Tz 

9% 9% 71% 
je i ali gLz €@ €% ze 
z t 9Lz 9T oT ote 
€ € 9Le vai 4 892 
S S ele 8 8 90% 
9 9 Ole 9 9 702 
6 6 89% OT OT Z0e 
6 6 99% Tt Li 002 
ral raat 79% 8 8 86T 
Tl Ge 29% ST - 9t 96T 
ral re 092 €t €I 76T 
61 6T gSz TI TI e6t 
7% 7% 9Sz¢ Tl TI O6T 
9% 9% 7S% €l €T 88T 
Sz Sz ATA €T €T r 
O€ O€ 0Sz Lt 7 r 
ov 0” B72 6 6 BT 
07 ov 972% S S OBT 
BE BE 77% € € BLT 
Ov Ov eV € € 9LT 
LY LY O72 “id y YLT 
€7 7 BEz T T eLT 
€7 €7 9€z T T OLT 
cv ey ViX4 cA iA 89T 
L7 TV AXA T T 99T 
6€ 6€ 0€z T T 791 
BE BE 82% 
ze ze 9%z i i 8ST 
9% 9% 72% 9ST 
FE VE AKA IST 
€€ ce 0c A rd 7ST srepun 
Teyoy Tey-uep 99q-799 FWog-Tip wm ypsuST Teyoyl Tey-uep Daq-399 Fdeg-Thp wm yWueqT 


uayxeyl yStg Jo saequmy 


(P279TWO 000‘00 f*e°T ‘spuesnoyy, perpuny UT UaATD oe YSTY JO szequmM) 
SCOTUAd ATUALUVAY AM NAAID ‘NOSWAS %%-TZ6T FHL 
ONIUNG CUVHOTId JO HOLYO TWIOUMWNOD OUCHd NWS AHL AO NOTLISOMNOO HIONAT 


g80°e T69°T L6€ TeqyO] 


Lae BE SE € 8Tz 
T i Aste LE VE € 912 
082 €e 6% y Tle 
i iE 8Lze SE 8e i ete 
1 T 9Lz¢ LE 0€ L OTe 
€ € 7Le 7S 9¢ 8 80% 
S S YAK 9€ Se ie 90¢ 
9 9 OLZ BE Le TT 70% 
OT OT B9¢ LS T7 9ST rA0yA 
8 8 99% LS 6€ 8T 00% 
ST ST 79% (ef SY 9% 861 
9T 9T e9% ras) 9S Bz 96T 
LT LT 092 06 €s LE 761 
ez (x4 Sz OOT T9 6€ Z6T 
€€ €€ 952 $8 LY BE O6T 
GE GE VATA 69 VE GE 88T 
6€ 6€ ATA 09 0€ O€ 98T 
6€ 6€ 0Sz BE 8T 0% 781 
9S 9S 87% ke €T val eBT 
vi VAS 972% ST 9 6 O8T 
€9 €9 VG €T 9 L BLT 
LS LS eve 6 7 S 9LT 
L9 49, ove S e € FLT 
os 0S BEz € T rd eLT 
€7 €7 9€z 3 T UE OLT 
87 87 7€e ]} A 89T 
87 87 cEz 99T 
0S 0S o€z% T T 79T 
LY 97 iE 8% Z9T 
67 Li7 re 9¢% T T O9T 
Su] 77 T 7% 
07 6€ T ee 4ST 
14 6€ (A 0% ¥. v, 7ST tepun 
Te}O], = tey-uEP Daq=3990 Fdegq=—np wi UpsuET Teyo] Tey-uep 98q-4090 Fecg-[np ww YpuST 


uexey, UStq Jo sirequny 


(P299TWO 000S0O ‘°a°T ‘spuesnouy, parpuny UT UeATH ore YSTy JO szequmy) 
SGOTUAd ATHALYWNY AM NAATO ‘NOSWAS €Ee-eZ6T AHL 
ONINNG CUVHOTId JO HOLVO ‘TVIONAWNOO ONCAd NWS FHL JO NOILISOdNOOD HIONTT 


hs 


Tée*—  ‘TE6"t Teo] os os 91z 
TS Ts VARA 
(<4 t BL2e 99 99 ele 
t T 9L% €8 €8 Oz 
7 4 7L2 TOT TOT g0z 
S S eLe 86 86 902 
9 9 ole 66 66 70% 
GL ue 892 96 96 Z0z 
6 6 99% S38 S38 00z 
GE ‘tL 79% $9 69 86T 
ry LT e9% 97 97 96T 
wz %z 092 9€ 9€ 6T 
St Sz B52 8e Bz Z61 
€z €% 95% wz wz O6T 
6T 61 "SZ Be Be 88T 
62 6% TATA €z €z 98T 
BE BE 0Sz 9% 9% BT 
€€ €€ 87% 8T 8T rach 
77 77 97% wT val OgT 
GE GE 772% ST ST gt 
€€ €€ eve 8 8 9LT 
€€ €€ O72 L L YLT 
62 62 gee € € ZLt 
Ov 07 9€% q y OLT 
TY, 7 7% € € 89T 
6€ 6€ eee @ ’ 99T 
6€ 6€ o€z% 79T 
BE BE Bet 1! T Z9T 
SY $7 9%% T ie O9T 
6€ 6€ Woo 8ST 
87 87 ee T T 9ST 
SY SY 0c iL 1 IST 
6€ 6€ ch ia 8 8 7ST sepug 
Teyoy Tey-uep Daq-399 ydeg-—np ww yysuET Teyo, Feyouep Deq-309 Fes-Tnp Ww yyuey 


ueyxey USTa JO sazequmy 


(pe44 tun 000f00 *°e°t ‘spuesnouy, peapuny UT UeATH OTe YSTtg JO szecuNy) 


SGOIuad ATNTLUWNy AA NAATD ‘NOSWAS 7e~Ee6T AHL 
ONTUNG GUVHOTId JO HOLYO TWIONAWNOO ONCHd NYS AHL JO NOILISOdNOOD HIONAT 


LT6°9 -987°7 Te7*Z TEL 


6t¢ 79U S$ oz 
a ee B8z tea 9LZ 761 zB siz 
T il 98% Oo O6T ort 9tz 
z z 732 LE 661 87T vata 
z z eee S9E 71 BT ez 
z z 08z te ae 78T ote 
€ € Biz TTE BEL 9LT 80 
re 9 i 9.2 GSe 86 ist 90% 
6 i z LZ LOT €3 van 70 
9L cI € rah LYt OL H} COZ 
ral are T oLz raat 6S €9 00¢ 
€z Tz z 89% da SE L€ R6L 
1 7 + 99% 69 8 ¢ 961 
6€ ce 9 79% tS Te O€ V6T 
4 LE fe 292 L9 7 Ez Zot 
ry LE L 09% T9 a7 LT O6T 
T9 SS 9 352 8S €€ Sz 88t 
Lg. 0S &T 962 gS SE ct 98T 
0g 99 vat "Sz 9L, SY Te TET 
$8 SL ot ze $9 % zat 
OOT 06 Ot 0Sz 59 7 Te Ost 
B0T L6 TT Be 89 6€ 6 BLT 
Vil 80T oT 97¢ €i TE 6€ SLT 
At BIL 6 WAKA Lb TE 97 VLE 
7II 70T Ot aka 06 LE ES ran 
62 8It Tl ove 68 Le @9 OLT 
L2T 9TI TL 8€z 7, oz %G B9T 
T7T ET 6 9€% €L ST 8S 99T 
O7T BET 8 FES SS 6 97 79T 
BST 67T 6 cee 95 vas ev cot 
Tot OvT TT o€z 97 6 LE ost 
LY eT eT gt Bz 6 6t 8ST 
ZuT 2ST oz 9zz 9t z 71 9ST 
SOT 6€T 9¢ Wie OT € L 7ST 
BLT €7T SE i ao 61 z Re 7ST zepun 
Tes, ASeYru ep 98q—390 ydag=Tnp Wu UqsuerT TeyOL tey—uepr 99q~-490 qdoc—Tnp Ww Upsusy 


ueyey USTg Jo szequny 


(P2239TWO C00S0O %°e°T Sspuesnoyy, peupuNy UT UeATD exe YSTg Jo szequmy) 
SCOINAd KINALYWND AM NAAIO ‘NOSWHS Se~726T FHL 
ONTHNG CUVHOTId JO HOLYD TWIOUNWOO OUCH NYS AHL JO NOILISOMNOO HIONAT 


47 


999°7 €LOSE €6S *T TeV], 


pike eaears B87T LL TL 91z 
Zz ra 08e TARE 79 89 71z 
z rd Ble eer TS TL zz 
q 4 9Lz SET 87 L8 (6) 
z 2 We 6ST SS OT g0z 
2 z ele 79T 09 OT 90z 
He ie OLz L8T €9 721 702 
8 8 89% 902 GL, Z€L 702 
€T €T 99% 602 LL ZeT 00ze 
9T 9T 79% S6T €L eI B6T 
8T 8T Aca 99T AS) 7OT 96T 
92 9% 092 O€T 09 ol F6L 
O€ O€ BSz 76 9€ 8S 261 
ze ze 952 89 €€ SE O6T 
%€ VE "G2 gS O€ Be 88T 
9€ 9€ (ATA Sv ze €T 98T 
Le LE 0Sz2 O€ (KA 8 78T 
97 97 g7e €7 LE 9 acne 
es [49 972 BE WAS 7 OsT 
99 99 Vala os LY € BLT 
99 99 eve es TS 16 9LT 
89 89 ove 09 6S E YLT 
Ap TL E BEz 79 €9 T et 
€8 €8 9€2% rAd T7 ie OLT 
66 86 iE 7Ez rAS 0S z 89T 
e3 64 € cee 87 LY LE 99T 
06 As) 8 0€z% Sz Sz 79T 
BCL 90T TI Bez 9T 9T 29 
S71 §eT 0z 9% 6 8 iE O9T 
BET BOT o€ 7ez 9T 9T 8ST 
SST TIt 77 cz OT OT 9ST 
SST 66 95 Oz OT OT 7ST 
egt S6 L9 81% 8T 8T 7ST azepun 
Teyoy Teq-wep 5aq-309 ydec-Tnp wu ypsuST Teo, Tey-uep Deq-709 Wesg-Tp wa YWUSy 


uexHey, USTy JO stequmy 


(P939TWO 000S00 S*e°t ‘spuesnoyy, pezpuny UT UeATH are YSTY JO Sasequmy) 
SCOTUAd ATHALYWNY AM NATO SNOSWAS 9e~SZ%6T FHL 
ONTYNG GUWHOTId JO HOLWO TWIOWAWNOO ONGAd NWS AHL JO NOILISOMNOD HLONATT 


h8 


€08°€ T6T*T 959 S88 O€E O29 TeT Teo] 


we ger a Cetera oe BOL faVAMITESHISE 402 28f «69~C(CE 
z z 78% OLUeriOS w-cCTeizhe eezemye 898 BT¢ 
rata 67 66 it 8 Ce te Lb oe 
t i 08z 7ST LE 7 9 ew BE L TT 
7 € T BLZ Gt 2 It On ve as 2 “ete 
i T 9Lz LG 2% 192 =o Be SIG 222 sore 
€ € 7L2 Ty Sa <) Sa ej A ee 059 
S € z ele Gor 2 %% @e BE 17 S 902 
6 L z OLz % € f ‘Oc it SE ¥ fe 
Tr ee iL 7 892 6h € SG E %&t SE z¢ we 
TT. 3e Gax 2 99% BS Tt i SOL we €e & Goer 
1 eb Gol 2 792 By ot St OE oe oe eC et 
€l fe 9st 2 z9e ze tT & © Gee ser 
el 8 Boz 092 17 Et - i Oc -@ er 
Oc We Ee SOc T B52 6T 2 se tot €. e6r 
Ge 6te” eis 8 T 95% 9T tT -H° -€ 6 G 306 
Lt ae 0G = be S 752 ot © Y 2¢ @ & et 
cc is Coe = Ser s ese OT ec f ¢, TR. Sat 
es &? Tes car? 0S2z 6 e Tt €- & Bt 
19 BA SGA GU OL 87 Cheer o & et 
TS cee = OLE et 97% 7 t —E GC Gat 
7 GA TLE= 160 Tr tT Te 9 € E @ 32t 
LL SS COS" 28 ~ Te T eve 6 S 2 & Gt 
9% << Off Of 9 ove € Bb SG Yt 
6€lés OG em ze e 2 BEZ S t 2 CC Bt 
SEL 9S el es Se 9€2 S T —E € Gt 
6GUer Cr 9% 6e G* 6 = 7 hee 8 € tT % 990 
a ey ae 4 Gk J Se A 5 9 z 7 99T 
91% 89 7 SE 9 OL E€ of S z € 91 
wel 50 Se ky Gl 7 EC Bee S @ Ce & OT 
Clee Wk OF <% TE IL € ‘92% € T Oot 
ore 0% —- 94 OY ik 9T € ‘ee 
LST 9S él 9 8t 9% 7 ee e 7ST tepuy 
Teyor «= Te} CCP BG «AON FOO WN YySUST Tew] FR Geg wep Doq AON OO WH qPUST 


uexe], USTy JO stequmy 


(P244TUQ COOSOO *°e°T ‘SspuesnoYUy perpuny UT UsATH eue YsTy jo Siequmy) 
SHINOW UVONSTVO AM NAAID ‘NOSVHS Le-9C6T AHL 
ONIUNG GUYHOTId JO HOIVO TVIONNWNOO ONdHd NVS AHL JO NOILISOdNOD HIONAT 


49 


L6t*7 766 VLO‘T LO9 €79 LEL 6IT Ee Tew] 


50 


ee ee | wee Slo-6c"Le ‘os wm & 912 
Cc fT 082% E7CS1OL © GLE L 7 Ee 807 09 «9 71z 
SEI 8 te €L tt7 S7 9 iN Aid 
c T T 9Lz Wrest Of ZL By 67 8 T (0) 
it gc VLe 43 9 8 6 Ve £6. °9 t B0% 
€ z T AKA S6 S 8 6 82% 6€ Ss 7 902 
8 G € Ole OL € Li 9 rer 9 OS T 70% 
S V4 1 89% 9S y S Li ST ol 7 rd 70z 
OT 8 T T 992% LY v4 € 9 €T ot 7 t 00z 
OT 8 ra 79% Midd vs € 8 Tl 7c t B6T 
ST Th ee X 92 €€ T c L OT 6 Yt 2 96T 
LT OT 9 . 09% 6% t 6 8 4 A rd 76T 
8T ZT 29 82 Ge ir € 9 OT € 1 T Zz6T 
Lz St OT 2 95% 6% cE 7 9 OT S 2 T O6T 
Lz LT 8 z 75% Te zt 7 9 S z t 88T 
e7 9% = eT 7 LATA zz 7 S tf S cd z 98T 
97 Le oft S 0Sz% ST ir L € t T T 781 
9S 9¢ Fe 9 877 OT £ € z T T e8T 
€6 87 mime rat ii 97% OT z rd t t zt O8T 
$6 ey COE ZU Sz 77% 8 ro € 18 T ic BLT 
66 87 eit? 8 it eve S ro 7 z 9LT 
S7T 8S 6=s«T9 BL AE Wd 1 ove 9 ra € T LT 
671 T9 665 6U #7 S T BEz 8 t 7 T T elt 
O6T TL OOL 76 9 S 18 9€% S z rd T OLT 
OvT 97 ~=6«TS Le 88 L T 7€% S 0 € i! 89T 
BET 8S 6 €9 Of Ett 2cu. € [AKA L T 7 1 T 99T 
oz TL 872 9 SOL Te ¢ O€% 8 rA 7 T T 79T 
902 LS 69 Ze 'See. Se 5 Bez 8 € € Tt T Z9T 
172 6S SL Ge Sve t€ -7 9% 8 z y/ T aL OT 
LET Ge 6S VESee Le 7% Vee € HE t BST 
vata €€ OS 97 OS 67 9 cee 8 2 € € 9ST 
T0z ge «6E o€¢ 6€ 3S Lb 0% S € re 7ST 
zz ge eve 9% TS 99 -L 8Tz GE L oT eI 9ST tepun 
Teyor Je qeg Uep ddq AON OO Ades wm YWuseT Tey, Jey Gog wep doq Aoy FO Weg Wi qpuwsy 


uexey, USTg JO szequny 


(P299TWQ OCOOSOO *°9°t “Spuesnoyy, perpuny UT UeATH ere YSTy Jo Srequmy ) 
SHINO UVANTIVO AG NAATD ‘NOSVAS 8e~L26T AHL 
ONTYUNG GUYHOTId JO HOLYO IVIONANWOO ONCAd NVS AHL JO NOILISOdNOD HLONTT 


0984 729*t 669°T 67L°T OSe°T BEST OOE TeI0]Z CStecoviuurce ch... OL €S OL Oozz 
WOGayvcCUaen/c. .90L,.c8 79 2 eTz¢ 


i T 987% Le. - 8 Toesc Oh eee the Tt) OTe 
1 t 7B8t ote 9 Een 2SEL ole -19) 7. We 
T T Acta So = 1t OS. ~Lcl 388.1. "6t -Zic 
08z 6€€ 6 OSs COLE 96-59 ~Of  OLz 
9 € € gle Tee ts ie 66 €8 “SL. “6 802 
zt iT i 9Lz yee OY 96 2OT 08 YL eI 902 
8 L yi YLe we 87 -TOT "69 =8sS er oe 
6 9 € ele 6lLe2 9 97 68; ~99 “LS ST zOz¢ 
L v7) € OLe 09-7 SE SS “SS 69 cr G02 
9T eI € T 892 ec te Aaa Ol: Tn by Ae ST 4 GE =< 
ST TT T 992 GLU ac 7E OS 6% OS OT 96T 
Lz 0z Ms 792 Svl 7 Le “6¢e Te a@cS Foe - Jer 
7 9% L 1 792 OLL. -¢ EC =lex “Cl = 96 FOL cee 
LE AD W/ T 092 €0T LE~ aia OL a Ve 58 O6T 
LY. 8% 1H A BS2 GL 72 Olee Li 6¢ = S 8ST 
L9 ey] 61 z i 95% 9S € rt an) € oT 9 98T 
69 97 BI € t i Se TS T 7 6G z Zl. ats TET 
OTT eh 9% 1a ie ASA LS T ES eal ie GI ad eet 
yan €9 €7 9 c a1 0Sz €S Le 9 8 ra OgT 
TST T6 AS 8 87% SE Ser 7 T t BLT 
LST 96 1AS W/ € G 97% 17 CS a7. Cc 3 9LT 
€€T 68 GE 9 iE re 77e Se T St a7 T T YLT 
LOZ OTT $9 €z 9 t t eve 0z Ve SS T rAyy 
9LT 7OT vi TI € € T ove 8T ra Cie T T OLT 
71¢ 611 8S Tz OT 4 A gee 02 St “T T 89T 
€6T 88 T9 Te vAl G 7, 9€z 9 T 7, iG 99T 
rad TEL T° RT €l v4 z 7Ez ral it 6 2 T VOT 
Ste 06 rAd 7 €z WAL z (AKA 9 Zz 7 Z9T 
eLt 6S a / Re 1&4 ST q o€z 8 E u O9T 
96T OL 6€ 7E Lz Tz S Bez 7, € T esl 
T9T O€ ce Ov 6€ €% lh 9tz z T T 9ST 
€1z% GE Ve, 99 0S O€ 8 WHE S T € T 7ST 
092 €€ €€ Gu 6S TS 6 cee aA q S iE i ag 9ST sepun 
Teyoy = Ae qeq uer 0eq AON =O. WU BUST Teyoy Tey eg ep doq AON 99Q tm YWSUET 


udsxeT USTg™ JO sazaquny 


(p299TWO O00S0O f°e°Tt *spuesnoY, perpuny UT UsATH oe YSTg JO Stequny) 
SHINON UVONATYO AM NUATO ‘NOSWHS 6¢-876T AHL 
ONTUNG CUYHOTId JO HOLYD TWIOUNWWOD OUCHd NYS AHL JO NOILISOdNOO HIONAT 


ANDWDINNANA A 
~rodsenndne 


Noid 
— 


SO Oe OVO a alee 


cq 


AOOMNHO 


(P299TWO 000 ‘00 


E6E°OT OL*T STL*T 77B*T T77*e ELOSe TeIOL 


B8e 
982% 
78% 
ASI4 
O82e 
BLe 
9L2e 
7Le 
ele 
OLe 
89 
992 
79% 
9% 
09¢ 
B52 
952% 
79% 
eS% 
02 
872 
97% 
77% 
o7e 
ove 
BES 
9€% 
WA Ke 
AXA 
0€% 
Bet 
9%?¢ 
166 
LEA 


ta 4ysuSy 


fea°t Sspuesnoyy, Palpuny UT UeATH sie YSTY fo siequmy ) 
SHINON UVANFIVO AM NAATO ‘NOSVAS O€-676T AHL 
ONTUNG GUYHOTId JO HOLVYO TYIONSWNOO ONCAd NYS AHL JO NOILISOANOO HLONST 


NAANN 
A AAA 


AA ANNAN NTO 


uexe], USTy JO szequmyy 


0% 
8Te 
9T2e 
ke 
el? 
OTe 
BO? 
902 
70% 
c0% 
002 
86T 
96T 
761 
e6L 
O6T 
8eT 
98T 
78T 
e8t 
O8T 
BLT 
9LT 
FLT 
elt 
OLT 
89T 
99T 
79T 
cot 
OoT 
BST 
9ST 
9ST 


7ST sepuy 


tm yysuey 


52 


gg7*e ISS €eL €67 STe 90S Tex0O] 499 GE TCs Ser & L ad 
Ea ee eth tin BL 6E O02 SE 6 ref E giz 
T it Le 76 St '0¢ = =7¢ St. 02 9Te 
€ € ele 66 ct Yt de 3b Le Laie 
re T T OLe cot Ook tl cl SthCGE ee 
€ z i 89% 8It 8 6 u7 “te 66 ote 
8 S € 992 9Il 7 a 8 7 SS g0z 
OT id S 79% Ac) T i CG Gla eey. 90% 
8T Ete e9e Lb € Ge STOVE 70% 
Tz TT 6 1 092 LL T Zz O€ Tl €€ z0z 
7% ce le Tt 85% 89 2 € 6 %E 002 
13 St 9. ¢ 967 67 T 6T 6 0z 86T 
ai) Lie Vee 0 VATA $7 St 8 tz 96T 
19 ge o€ € eSe cE wa (9 AG 761 
Lb OG— Gye? 0Sz GE ot 9 6T e6T 
€L o€ LE 9 87% 9€ 8 “ vid O6T 
98 €6. 97. -S 97% cz 9 € €T 88T 
68 94" LY. 9 772, €z 9 Z St 98T 
$8 Of L7-. 8 7 €T € z 8 781 
€8 CG - 96C.- TE ove Alf i! i OT zat 
08 97% OF 86OT Bee 8 z T S O8T 
69 Ta 6€-. 8 t 9€% L T T S BLT 
€S OTS O€..*4 7€% 7 T t z OLT 
TS =F Bi 2 Ae ae | ANA 
97 Oi Scan T 0€2 U t eLt 
97 Vie Veere9 T i Bez 
$7 6L2 9b... 9 ro z 9% ii T 89T 
0S St* St... 8 cd vd 7 
SS 6E 0%, 8 € S ada 7ST tepun 
Tejyoy Tey Geg Uep Daq ACY Ww YypPsUET Teyoy Jeq qeq wep dq AON ww YyuET 


ueyxeyl, USTg Jo saequmy 


(p999TWO CODCOD *°a°T Sspuesnoyyl petpuny UT UeATH oIe YSsT™A JO Ssatequmy) 
SHINON UVONATWO AG NAAIN ‘NOSWAS TE~O€6T FHL 
ONTUNA GUVHOTId AO HOLYO TWIOWUANNOD ONdAd NYS AHL JO NOILISOMWOD HIONAT 


53 


LENGTH COMPOSITION OF THE SAN PEDRO COMMERCIAL CATCH OF PILCHARD DURING 
THE 1931-32 SEASON, GIVEN BY CALENDAR MONTHS 
(Numbers of Fish Are Given in Hundred Thousands, i.se., 00,000 Omitted) 


Numbers of Fish Taken 


Length mm. Nov. Dec. Jan. Feb. Mar. Total 
174 al iL 
186 1 1 z 3 
188 4 al 5 
190 al ik 2 
192 4 at 1 6 
194 8 al i 1 val 
196 ak uk 2 2 16 
198 10 3 4 17 
200 Pa 6 2 29 
202 1 23 5 1 37 
204 1 36 16 8 al. 62 
206 1 46 14, 12 ab 7h 
208 3 7h 21 16 2 116 
210 12 8h 29 21 4 156 
212 13 107 By, 35 2 192 
214 19 108 40 4,6 6 219 
216 32 118 48 51 9 258 
218 39 95 38 48 14 234 
220 34 Sal 38 43 8 214 
222 39 63 30 55 LT 198 
22k 26 53 25 43 atk 158 
226 20 45 2u 42 12 140 
228 14 23 14 aT ie) 107 
230 9 16 ie 42 iw 91 
232 4 9 il 24 13 61 
234 4 6 6 26 6 48 
236 2 4 3 2 ave 46 
238 al al 5, 7 aly 39 
240 1 3 22 13 39 
24,2 1 20 ity / 38 
24h, 2 22 16 40 
24,6 aL 1 22 12 36 
248 il 1 19 abl 32 
250 aX 16 13 30 
252 13 7 20 
25k at 10 14 25 
256 al 9 5 15 
258 5 8 13 
260 al 5 4 10 
262 4 5 2 
264 3 1 4 
266 3 2 5 
268 al a! 
270 1 alt 
272 al at 
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LENGTH COMPOSITION OF THE SAN PEDRO COMMERCIAL CATCH OF PILCHARD DURING 
THE 1941-42 SEASON, GIVEN BY LUNAR MONTHS 
(Numbers of Fish Are Given in Hundred Thousands, i.e., 00,000 Omitted) 


Numbers of fish taken 


Sept Oct Nov Dec Jan Feb Mar Total 
211 272 273 27k 275 276 277 

Length mm. 

Under 154 2 2 tf 3 Al 15 
154 i i 2 10 
156 6 4 10 
158 a! 2 5 2 11 
160 us 2 2 7 2 ly 
162 4 4 5 2 ff 1 28 
164 5 7 9 3 l2 6 2 Ad, 
166 6 25 5 4 13 7 5 55 
168 iat 17 13 9 19 9 if 85 
170 11 2 22 10 24 15 7 116 
w/e 14 5 23 16 32 16 7 164 
17h 23 70 oe 9 a 26 2 201 
176 33 82 29 18 29 31 tt 229 
178 20 109 45 36 35 35 12 292 
180 23 2 ok 22 43 14, 356 
182 22 169 47 32 51 DL: li, 386 
18 ih 206 9 50 64 59 19 488 
18 18 248 82 52 60 55 put 536 
188 Ps | 332 116 107 98 93 23 798 
190 30 356 128 133 121 104 3h 906 
192 BY 455 167 186 165 aleht 40 1, is3 
19 2 5 196 180 197 161 47 1,268 
19 28 L97 200 27. 216 184 47 1,389 
198 29 421 202 233 196 173 46 1,3 
200 32 hy) 196 184 183 163 46 1,197 
202 2 261 158 167 140 164 4s 63 
20. 20 216 120 6 108 Al 773 
20 6 150 84 115 87 29 595 
208 9 110 85 72 50 89 27 
210 5 6 57 48 48 54 on 519 
212 8 59 5k 28 27 5k 18 248 
2 3 53 3h 20 33 43 20 206 
21 22 Zt 18 19 32 ly 132 
218 af 22 24 7 10 29 101 
220 19 15 2 13 16 13 78 
222 al 11 18 ci 6 23 ll tt 
22 5 8 6 16 10 45 
22 4 2 4 6 12 3h 
228 4 2 2 5 8 21 
230 1 2 3 2 6 14 
232 2 al 2 4 2 
23 i 2 1: 1 2 q 
23 4 2 6 
238 2 at 2 
24,0 1 a Zz 
242 2 2 
24,6 2 2 
248 i i 
Total 05 5,075 2,351 2,129 2,197 2,192 710 5,158 


64 


LiivGTnh COMPOSITION OF THE SAN PEDRO COMMERCIAL CATCH OF PILCHARD DURING 
THE 1942-43 SEASON, GIVEN BY LUNAR MONTHS 
(Numbers of Fish Are Given in Hundred Thousands, i.e., 00,000 Omitted) 


Numbers of fish taken 


Oct Nov Dec Jan Feb Mar Total 
28h 285 236 287 288 289 

Length mm. 

Under 154 al al 
154 al i 
156 al 1 
158 1 1 
160 al 2 2 5 
162 4 2 nt 4 
164, 2 2 5 5 2 16 
166 al th 5 4 2 22 

"168 24 6 14 4 48 
170 ©, Sit 22 14 7 aL 8h 
172 6 63 Bg 36 US 2 161 
174 4 72 70 64 2k ql 232 
176 24 97 85 80 28 314 
178 25 129 TN 103 38 4 416 
180 47 130 mle / 105 50 2 A451 
182 63 128 132 137, 54 4 518 
184 5) 152 118 128 68 4 525 
186 83 127 146 108 61 3 528 
188 99 120 130 120 69 2 5L0 
190 126 124 149 116 5h 2 571 
lo? a7 125 182 ae 5) 2 613 
194 152 152 219 122 60 2 707 
196 246 167 225 1:32 50 1 821 
198 222 172 204 119 56 2 15 
200 300 242 24,3 12 ta 3 1,0]2: 
202 383 256 232 156 85 3 LS 
204 370 301 290 184 qD 4 Ls22k 
206 1,62 330 290 202 107 2 1,393 
208 379 392 312 206 88 3 1,380 
210 363 378 292 167 91 5 1,296 
212 302 345 279 138 85 4 1,153 
21, 210 328 236 157 TA: 5 1,007 
216 142 251i 136 96 Sali 4 680 
218 92 147 7, 72 3h 2 L64 
220 54 114, 70 39 22 alt 300 
222 AUS, 72 39 25 13 dh 169 
22k alg} Bi} 20 8 6 80 
226 5 22 12 og. 7 at 56 
228 4 10 6 2 22 
230 2 10 4 3 3 22 
232 ab 4 2 Uf 
234 1 2 qj! at 5 
236 al 5 ak 2 ak 10 
238 al ak al 3 
240 1 1 Bt B) 
248 1 at 


Total 4,404 BeOVd e552 38145 1,517 70 18,759 
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LENGTH COMPOSITION OF THE SAN P#DRO COMMERCIAL CATCH OF PILCHARD DURING 
THE 1949-50 SEASON, GIVEN BY LUNAR MONTHS 
(Numbers of Fish Are Given in Hundred Thousands, i.e., 00,000 Omitted) 


Numbers of fish taken 


Oct Nov Dec Jan 
Saal 372 373 374 
Length mm. 
172 9 9 
174 28 28 
176 38 38 
178 17 5 47 69 
180 59 2 15 42 118 
182 76 2 34 15 187 
184 142 10 49 104 305 
186 226 1g 117 122 483 
188 319 28 184 113 644 
190 410 Lk 75 Wf 766 
192 586 57 218 127 988 
194 646 69 301 108 1,124 
196 815 66 34,0 202 1,423 
198 705 44 238 202 1,189 
200 529 42 286 136 993 
202 620 57 301 212 1,190 
204 613 Ah, 292 235 1,184 
206 529 32 311 226 1,098 
208 512 32 aT 268 1,089 
210 411 ZA 258 179 869 
212 336 wu 199 137 686 
214 294, 14 160 127 595 
> 216 176 15 88 146 425 
218 143 5 78 L357 363 
220 92 5 63 OL 254 
222 8h 6 39 85 214 
22h 8 3 39 61 111 
226 17 5 19 28 69 
228 ily/ Bl 10 38 66 
230 10 2h 34 
232 5 5 10 
234 9 9 
236 10 10 
238 8 5 5 18 
24,0 5 5 10 
242 5 5 
2hh 9 9 
264, 5 5 


Total 8,390 636 leg 131 3,530 16,687 


LENGTH COMPOSITION OF THE SAN PEDRO COMMERCIAL CATCH OF PILCHARD DURING 
THE 1950-51 SEASON, GIVEN BY LUNAR: MONTHS 
(Nnumbers of Fish Are Given in Hundred Thousands, i.e., 00,000 Omitted) 


Numbers of fish taken 


Oct Nev Dec Jan Feb Total 
383 384 385 386 387 
Length mm. 

182 L L 
186 9 3 12 
188 sue 14, 6 51 
190 100 22 6 128 
192 154 81 Uy, 249 
194 286 170 43 4 ak 504 
196 492 264, 78 11 at 81,6 
198 659 1,06 75 8 4 1,152 
200 856 570 2 47 6 O51: 
202 1,100 651 270 64 Mat 2,096 
204 970 669 351 107 18 Pap Alalss 
206 1,009 700 299 46 21 25D 
208 786 565 397 19> a1 1,974 
210 645 475 464 174 34 1,792 
212 523 420 466 222 28 1,659 
214 439 302 LL9 238 31 1,459 
216 338 281 380 222 26 1,247 
218 180 236 4,00 210 21 1,047 
220 136 142 336 146 22 782 
222 105 8h 230 156 18 D938 
22h 53 70 190 118 12 4L,3 
226 62 42 35 8h 8 Bian 
228 Sil 42 129 60 7 269 
230 26 ae! 60 62 8 167 
232 4 22 26 26 2 80 
234 8 23 alg} 3 47 
236 3 a7, 1s 33 
238 3 12 8 3 26 
240 4 3 4 lal 
2h2 6 6 
2hh 3 2 il! 6 
246 3 3 


Total 9,002 6,259 5,034 2,346 317 —- 22,958 
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